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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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Disposition of Claims 
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10) IEI The drawing(s) filed on 26 March 2004 is/are: a)G3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 
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DETAILED ACTION 
Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

Claims 1, 3, 6, 13, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dai et al (US 6232706) in view of Yaniv et al (US 6312303). 

In regard to claims 1 and 13, Dai et al ('706) teach a method for making a carbon 
nanotube-based field emission device (figure 1) comprising steps of: providing a insulative 
substrate having a surface (22; column 3 line 6 - column 4 line 42); depositing a catalyst layer on 
a selected area on the surface of the substrate (26); forming a carbon nanotube array extending 
from the selected area (28); and removing the substrate so as to expose the carbon nanotube array 
(column 4 lines 58-63). Dai et al ('706) are silent regarding the limitation of forming a metallic 
cathode electrode on the top of the carbon nanotube array. Yaniv et al ('303) teach forming a 
metallic cathode electrode (1 103; figure 1 1; column 3 lines 41-46) on the top of the carbon 



Application/Control Number: 10/811 ,415 Page 3 

Art Unit: 2879 

nanotube array (1 102) in order to improve the efficiency of the emission device (column 1 lines 
1 8-20). Hence, it would have been obvious at the time of the invention to one of ordinary skill in 
the art to combine the method of manufacturing a carbon nanotube device as taught by Dai with 
the electrode of Yaniv. Motivation to combine would be to improve the efficiency of the emission 
device. 

In regard to claims 3 and 15, Dai et al ('706) teach the substrate is made of heatproof 
glass, silicon, or silicon oxide (column 3 lines 6-18). 

In regard to claim 6, Dai et al ('706) teach a thickness of the catalyst layer is in the range 
from 1 nanometer to 10 nanometers (column 3 lines 5-18 and 55-59). 

Claims 4, 5, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dai et 
al (US 6232706) in view of Yaniv et al (US 6312303) and in further view of Hsu (US 
20020042241). 

Dai/Y aniv teach all the limitations set forth, as described above, except a thickness of the 
substrate is in the range from 1 micron to 1000 microns; the thickness of the substrate is in the 
range from 10 microns to 200 microns; and the substrate is removed by etching process. Hsu 
('241) teach a thickness of the substrate is in the range from 1 micron to 1000 microns (paragraph 
65); the thickness of the substrate is in the range from 10 microns to 200 microns (paragraph 65); 
and the substrate is removed by etching (paragraph 66) in order to create a more efficient device 
(paragraph 1 7). Hence, it would have been obvious at the time of the invention to one of ordinary 
skill in the art to combine the emitter of Dai/Yaniv with the substrate of Hsu. Motivation to 
combine would be to create a more efficient device. 
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Claims 2, 8-9, 11,12, 14, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dai et al (US 6232706) in view of Yaniv et al (US 6312303) and in further 
view of Mirkin et al (US 20030049381). 

In regard to claims 2, 14, and 16, Dai/Yaniv teach all the limitations set forth, as 
described above, except a variation in flatness of the surface of the substrate is less than 1 micron 
and the surface is polished with great flatness. Mirkin et al teach cabon nanotube emitting device 
that has a variation in flatness of the surface of the substrate is less than 1 micron (paragraph 142) 
and the surface is polished with great flatness (paragraph 177) in order to create a more efficient 
device. Hence, it would have been obvious at the time of the invention to one of ordinary skill in 
the art to combine the emitter of Dai/Yaniv with the substrate of Mirkin. Motivation to combine 
would be to create a more efficient device. 

In regard to claim 8, Dai/Yaniv teach all the limitations set forth, as described above, 
except the substrate having a surface which has a variation in flatness less than 1 micron. Mirkin 
et al teach carbon nanotube emitting device that has a variation in flatness of the surface of the 
substrate is less than 1 micron (paragraph 142) ) in order to create a more efficient device. Hence, 
it would have been obvious at the time of the invention to one of ordinary skill in the art to 
combine the emitter of Dai/Yaniv with the substrate of Mirkin. Motivation to combine would be 
to create a more efficient device. 

In regard to claim 9, Dai et al ( c 706) teach the carbon nanotube array is formed by a 
chemical vapor deposition process (column 3 line 65 to column 4 linelO). 
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In regard to claim 1 1, Dai et al ('706) teach the substrate is made of heatproof glass, 
silicon, or silicon oxide (column 3 lines 6-18). 

In regard to claim 12, Yaniv et al ('303) teach a gate electrode adjacent to the carbon 
nanotube array (column 3 lines 29-37) in order to in order to improve the efficiency of the 
emission device (column 1 lines 1 8-20). Hence, it would have been obvious at the time of the 
invention to one of ordinary skill in the art to combine the method of manufacturing a carbon 
nanotube device as taught by Dai/ Mirkin with the electrode of Yaniv. Motivation to combine 
would be to improve the efficiency of the emission device. 

Claim 10 rejected under 35 U.S.C. 103(a) as being unpatentable over Dai et al (US 
6232706) in view of Yaniv et al (US 6312303) in further view of Mirkin et al (US 20030049381) 
and in further view of Smalley et al (US 6183714). 

Dai/Yaniv/Mirkin teach all the limitations set forth, as described above, except the carbon 
nanotube array is treated by laser irradiation to clean the surface thereof. Smalley et al ('714) 
teach of a carbon nanotube array that is treated by laser irradiation to clean the surface thereof 
(column 14 lines 55-67). Hence, it would have been obvious at the time of the invention to one of 
ordinary skill in the art to modify the method of manufacturing a carbon nanotube array, as taught 
by Dai/Yaniv/Mirkin with the laser cleaning by Smalley. Motivation to combine would be to 
have a clean carbon nanotube. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elizabeth A. Rielley whose telephone number is 571-272-21 17. 
The examiner can normally be reached on Monday - Friday 7:30 - 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimeshkumar Patel can be reached on 571-272-2457. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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